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360 SAAB Annual Meeting AbstractsExtracts of four Podocarpus species commonly used in traditional medicine
were screened for in vitro antibacterial activities. The extracts were tested
against Gram-positive (Bacillus subtilis and Staphylococcus aureus) and Gram-
negative bacteria (Escherichia coli and Klebsiella pneumoniae) using the
microdilution bioassay. Extracts from each species exhibited significant
antibacterial activity with minimum inhibitory concentration (MIC) values of
less than 1 mg/ml. Petroleum ether, dichloromethane and ethanol extracts of
P. henkelii, P. latifolius and P. elongatus exhibited the highest inhibition against
B. subtilis with an MIC of 0.098 mg/ml. Ethanol leaf extract of P. latifolius
showed greater antibacterial activity against S. aureus (0.098 mg/ml). Inhibition
of growth of Gram-negative bacteria was exhibited by petroleum ether,
dichloromethane and ethanol extracts of P. latifolius, P. henkelii and P.
elongatus with an MIC value of 0.39 mg/ml. Poor antibacterial activities were
observed in aqueous extracts of these species, with the most significant MIC
value being 1.56 mg/ml. Plant parts that showed greater antibacterial activities
were the leaves, stems and aril (epimatium).
doi:10.1016/j.sajb.2008.01.024
In vitro pharmacological evaluation of three Barleria species
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Petroleum ether, dichloromethane and 80% ethanol extracts of different
parts of three Barleria species (Barleria greenii, B. prionitis, and B. albo-
stellata) were investigated in vitro for their biological activity. Antibacterial
activity was evaluated using the microdilution assay against two Gram-
positive (Bacillus subtilis and Staphylococcus aureus) and two Gram-negative
(Escherichia coli and Klebsiella pneumoniae) bacteria. Anti-inflammatory
activity was evaluated using the cyclooxygenase (COX-1 and COX-2) assays.
All the extracts showed broad-spectrum antibacterial activity with minimum
inhibitory concentrations (MIC) ranging from 0.059–6.25 mg/ml. The
dichloromethane extract of B. greenii root showed the highest activity against
B. subtilis and S. aureus with MIC values of 59 and 230 µg/ml respectively.
Petroleum ether extracts of B. greenii root and stem, B. albostellata leaf and
stem, as well as B. prionitis root exhibited good inhibition of prostaglandin
synthesis in both assays (N70%). These results demonstrate the therapeutic
potential of these plants as antibacterial and anti-inflammatory agents.
doi:10.1016/j.sajb.2008.01.025
The role of hawkmoth pollinators in mediating divergence and maintaining
species boundaries after secondary contact in Gladiolus longiicollis
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Pollinator mediated selection in plants is considered by some to be a very
important driver of speciation. We document the variation in tube length of a
hawkmoth pollinated plant Gladiolus longicollis across its geographic range.
Variation in tube length seems to be determined by variations in the pollinator
assemblage which has a bimodal distribution of tongue length. We show that
Gladiolus tube lengths fall into two relatively discrete categories: long or
short with few intermediates and that these correspond to hawkmoth populationsthat have predominantly long or short tongues respectively. At a contact zone
between these two floral morphs, we find few individuals of intermediate length.
Distinct floral morphologies at this site are probably maintained by a com-
bination of differences in flowering phenology, intermorph incompatibility and
adaptation to distinct pollinator guilds.
doi:10.1016/j.sajb.2008.01.026
Evidence for volatile signalling between leaf-rust infected anduninfectedwheat
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Plant communication describes the interaction between neighbouring plants
whereby information is exchanged between them. Based on earlier biochemical
studies, a putative communication event between wheat infected with leaf rust
and uninfected wheat was evident. Using a carefully planned experimental
setup, the transfer of a putative volatile signal from infected to uninfected wheat
was investigated. Results indicated that when infected with leaf rust, uninfected
wheat seedlings placed in close proximity exhibited a strong defence response in
the absence of the pathogen. Slight variations were evident between the volatile
signal produced by the infected resistant (IR) and infected susceptible (IS)
plants, leading to a different response in the uninfected plants. After exposure to
the volatile emissions of the infected plants, the uninfected plants were also
infected with leaf rust. The activation of the defence response in these plants was
confirmed with microscopic analysis of the fungal infection structures.
doi:10.1016/j.sajb.2008.01.027
“Where there is a spark is there fire?: The importance of ignitions in
determining fire regimes in southern Africa”
S. Archibald
CSIR, PO Box 395, Pretoria 0001, South Africa
Seasonal patterns of burning, fire size distributions, and total burnt area all
can impact the vegetation and ecology of a savanna/grassland system. These
aspects of a fire regime are influenced by the frequency and timing of ignition
events. We know that humans ignite fires in very different ways from the
pattern of ignition that might occur due to lightning alone, but it has been
difficult to investigate how this influences the fire regime and vegetation in a
system. We simulated different possible ignition regimes and explored the
consequences for the pattern of burning in a model savanna/grassland system.
Human-dominated fire regimes are associated with early-season burning, and
smaller fires, lightning-dominated fire regimes are associated with late-season
burning, and larger fires. We explore how many early-season ignitions would
be necessary to burn the same area as large, late-season lightning fires, and at
what point ignitions become saturating in a system. This work provides insights
into the relative importance of people and lightning as sources of ignition in
different parts of Africa, and how long people have been able to have a
significant impact on fire regimes in these systems.
doi:10.1016/j.sajb.2008.01.028
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The effect of meta-topolin (mT) and meta-topolin riboside (mTR) on the
micropropagation of ‘Williams’Cavendish banana was studied in comparisonwith
benzyladenine (BA). In vitro cultures of Williams' banana, at third sub-culture
level, were purchased fromAfrican Biotechnologies (Pty) Ltd South Africa. These
were then sub-cultured on Murashige and Skoog media containing 15, 22.2 and
30 µM of BA, mT and mTR and supplemented with 2 mg/l indole-3-acetic acid
(IAA), 3% sucrose, 0.2 g/l adenine sulphate, 0.38 g/l sodium dihydrogen
orthophosphate and solidified with 2 g/l gelrite. Results recorded after six weeks of
growth demonstrated that there were statistically significant differences in the
number of shoots and roots between the treatments at 22.2 µM concentration. This
concentration was previously reported to be optimum for banana micropropaga-
tion. At 15 µM there was excessive vegetative growth of individual plants with
little or no multiplication. The 30 µM concentration on the other hand resulted in
the growth of a mass of undifferentiated tissue. At 22.2 µM,mTR gave the highest
multiplication rate (5.3 shoots per explant). BA-treated plants rooted better in the
multiplication medium (contrary to our previous finding on Aloe polyphylla) and
mTR-treated plants produced the least number of roots. mT treatment gave
intermediate results in both shoot and root numbers. There was no significant
difference in shoot length between the treatment means compared to the control.
The effect of mT and mTR on somaclonal variation is being further investigated.
doi:10.1016/j.sajb.2008.01.029
Deep structure analysis: Finding scale-breaks in vegetation along the
Shingwedzi River
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Many South African ecologists are trying to adopt an ecosystem approach to
management and create policies that adhere to a complex systems paradigm.
Within this paradigm, we view ecosystems as a nested hierarchy of scale domains,
created through the emergent properties of interacting components at lower levels.
Understanding the multi-scale structure inherent in complex systems and
incorporating it into project design and monitoring schemes is problematic. To
date a methodology to analyze scales of pattern expression in spatial data
objectively is unheard of. We discuss the concept of Deep Structure in the
landscape and present a linear scale space methodology aimed at understanding the
scaled nature of tree distribution patterns as a response to ecological drivers. We
present an early test of this methodology which will change the way we view scale
issues in landscape ecology, allowing insight in to the ways in which ecosystem
drivers affect the inner workings of a complex system.
doi:10.1016/j.sajb.2008.01.030
A molecular phylogeny reveals evidence of rapid and recent radiation in
Cape and Australian members of the genus Zygophyllum
D.U. Bellstedta, L. Van Zylb, E.M. Maraisb, B. Bytebiera, C.A. De Villiersa, L.L.
Dreyerb, C. Galleyc, M. Piriec, H.P. Linderc
aBiochemistry Department, University of Stellenbosch, Private Bag X1,
Stellenbosch 7602, South Africa
bBotany and Zoology Department, University of Stellenbosch, Private Bag X1,
Stellenbosch 7602, South Africa
cInstitute for Systematic Botany, University of Zurich, Zollikerstrasse 107, Switzerland
The chloroplast trnL intron, trnLF spacer and rbcL sequences of a
representative subset of Zygophyllum species occurring in the paleotropical arid
areas of South-eastern and central Asia, North Africa, South-western Africa and
Australia were determined and a phylogeny constructed with Bayesian statistics.The phylogeny was subsequently dated using penalized likelihood. The tree
topology and branch lengths of the tree with the highest likelihood score from
the Bayesian analysis was used for ancestral state area reconstruction using
likelihood optimization in Mesquite version 1.2. Eight clades which are largely
restricted to specific areas, and to which the basal node in that clade optimizes to
a specific ancestral area, were identified. The number of species that radiated in a
given area was counted, minus the species that had migrated out of the specified
area. Radiation rates were calculated by relating species number in a given area
to the age of the radiation. This revealed that the highest radiation rate in all of
these areas was in the Cape and Australia. These findings and their implications
will be presented.
doi:10.1016/j.sajb.2008.01.031
Perspectives on seed recalcitrance
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Stated most simply, recalcitrant seeds are sensitive to desiccation and are
non-storable for one or more reason. The trait does not appear to have a
taxonomic basis, and is predominant in tropical mesic habitats; however, seed
recalcitrance does occur in a few temperate species, and in both habitat-types,
provenance may have a marked effect on the degree of recalcitrance exhibited by
a species. Among the underlying causes of recalcitrant behaviour in all cases, is
that the seeds lack, or do not express, the various mechanisms entrained by
desiccation-tolerant, orthodox seeds (and tolerant vegetative material); one of
these is that there is no ‘shut down’ of metabolism as occurs in orthodox types,
thus seed development grades into germination without any punctuating event.
Current understanding of the major mechanisms conferring desiccation
tolerance in seeds will be discussed, so that the implications of their absence/
non-functionality in recalcitrant seeds can be appreciated. The presentation will
also highlight complexities that complicate research on seed recalcitrance, as
well as attempts to conserve the genetic resources of species producing such
seeds. In the latter case, requirements to optimise short- to medium-term seed
storage, cryostorage of excised embryonic axes, and the development of
alternative explants for cryopreservation, are all aspects that will be enlarged
upon.
doi:10.1016/j.sajb.2008.01.032
Red-listed: To be or not to be? A case study of Stenostelma umbelluliferum
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Schizoglossum umbelluliferum was described in 1895. The type specimen is
thought to have been destroyed in World War II, resulting in the species
remaining obscure. In 1999 it was taken into the synonymy of Xysmalobium
involucratum, a species that is common and widely distributed. After its redis-
covery in 2003, there was concern that the species was extremely rare and
possibly threatened; it was also apparent that it belonged to the genus Stenos-
telma. The species was temporarily listed as Data Deficient, owing to lack of
information on distribution and population status, as well as taxonomic
uncertainty. As a precautionary measure, it was immediately added to Gauteng's
Red List. Because of threat of development of the location of the only known
populations in mid-2004, it was categorised as Critically Endangered. A survey
was subsequently undertaken to establish a more precise distribution range of
the taxon, resulting in more locations being recorded. This led to the downlisting
of the Red List status of this species. Its conservation status has thus undergone a
number of changes since its re-discovery: from Data Deficient to Critically
Endangered, and then to Vulnerable and eventually to Near Threatened. The re-
discovery of this plant and the various assessments of its conservation status
